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ft jK o > — * 0 

*tt**©«***5 tf©#^©« 1 ©»««*« 
j: ijaeisrctte*** 1 ©* 

Htt**JWH**X<b**1fcit: *© 

i? x tt ci* *m * * *><tm®.*fr t> &z> m 2 © 

4: ttK* 1 <C>m K ft*-?* XJW s to*rfB<fr« 
tf-^K j: j>«<tLTi&S5* 2 ©M *c*Stt 
<* ttte^ttSr^sz-^* t eoi&Jttttffif** 

i* * .t ^MGR1 © « * © 4> < £ * 1 

o©*-* # p * - * 

©Rfifco 

3. 5£9§©»IH*ftW 

« 81 © iK » > — * ( thermal detector ) K 66 "J" 

-c ^ © * i *&m***m&&.*: n^mi* * 

9? © @ tflWU #r & * S»© * - -» a- - -f 
•7- ^ * C thermal detector ) "J* tf: ;b ^> # p > — 
^tft^H 5 £ ^ * fC & A o 

*$&ge©4fc©Bfc>tt> *£3fe©iK° >-*©**;& 

3€>*c*S&9!©StfJ«:x {t*©xK«>-^Kit 
-<TI*li: t^v/^* v^t#^^° * - * tt # 

**>=$:$£3i©<to©@#tt:* 8fc:*L7fcifrp>-* 
4^435^4«^Ui 5 t + k *c *> Z>* 

fei T 5£ §9 K iiJlf p > -^Xtf-t©*^©* 

IB 1 0 *c tj* :f «t 5K*5&f*rc-t&3fca.Ufc#° 
> — * 3rffc£>:£5593JSa5©3fcJfilC^S;fc £ > ft?* 
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& e 

©*«*ffl^tt»i»^^-5 fc ^2tl>'(*»»«-C«>*p 

/«-f« mat* tta&cK^-^A.-5*^^^^ 

( thermal detector p 

- * £ fit* CO I 5 ft»*i«r{K« i U*^e £*t 

©flfcl* 0 KK«t * o -t * t *ttftt s 

ffl © ^ Xfct tf* 3 

& v * % * ? -t ^"fk * tt^ C reain-encapeulated 
copper part ic lee ) •i m ti:t>'h1ti!l6'$ l irC&&2i m £ 
*fc*!at^©»W** W*t4 o £©«»***« 

V»2>^Sft©2^P — • =f A - S.** (roll rubber 
mill )IC, 1 00^O*^^M65. 50^ 
© A c 2 0 1 % 50^©AC540&O : 1800 
9 © 1 0*m©»*&*&-f&o A C 2 0 1 tit = 
v X - T ^ y ^K^fc-frtt©**'** Aj£|C*t-f 

( Allied Chemical Corporation ) © % i& ^ "C 
^ e AC5 4 0ttP"--^-=^^ # i ^ W © tft ^ * 

ft^r^j-h'S^ — ifti&iitt^fr^Kt&o ac 
2 o 1 tt^fcaRiiF^^afta^^^^^tft'ft-t-Ao 

CiX«©^^fi % «?8ff-f ( charge 

director )^SJ5^*^t8te^-f hXtt^^^ 
( functional sites or hoolce ) fr&t$i ~t Z> * 
fllfelff h*flW«-t-&flfe©«»nS'Jtt^^TUx» 
-CfeSo AC 5 4 Qtts 2fc®«jrc^oi^iCfe^ 
IPjtltftffltSc » IS tt -f >tMt4*0 



<& © «s to *J ri , i/y - 7^ 'i ^- h*t* 

ft x xt i/y - *^7*f - > - T;j*l/ 
9 -* ( plus ) * * * * x T 
^ tj — h j: T <^ « <fr flc , r*9i"— txxT 

=i - ^ # * * * »fb# 'J xf i/yI^»&C^« 

© ***** **)© « ditt-tr -f KrMt*x,5 
K flu * & # * C(itOt^^tt**l*^?fiJ t LT 

isopar *T^»terjfc*:*x«t»&*a©*feD* 

v^o mtz + ts &&Xlt. 

z&mm tit. i^rtti 30^ 

i- * i« # « * < 

K: <* *t * „ Zfc^-CCO»^XS**feO»^t 2800 

ft 1 9 4 °C © * * » iiSt4j$O fl ISOPAR - M tt 77 
°C©9I*j& c: 3 3 8 l0O6»55il(I«ai«o 0 
J> S2 * L < *m*#*±*.tf 
^ 5 , Kfllx * ^ 4* * f /*2fc tf«*fc1fe ft pp» 
iciRt i d cn*e© isopah ttURM rc feA -c 
i?*at>-C*^y^^^33t^*^ 7 4 v*5©*atfrt*o 

f^t x y • a — a?U"f{'9>' (Exxon 
Corporation ) fig© * © "C Jfc & © 

-^o 2 5°OIC^>t*3BI»aE«:l 0 kPa U T "T $> a o 
a * isopar *4 > 

& ( tag closed cup method ) CC X J? 5£ *S> £> t\. Z> 
4 0°C©3lifc;&fc*$O ISOPAR - OtJ>4, ISOPAR 

- LttRi;j5ftHi h**Z 6 1 ic © 91 * A 

& O jd* x I SOPAR - Mtt-ev-x* — - «<r ^ «?" ^ 
^£ ( Penalty - Martens method ) K X £ j£ H> h 
ft Z 7 7°C©3I*/&***0 0 &8L £-t ZA&lfl* 
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£ © ISOPAR - HU» * « ( attritor ) 4 s X 

& C t**-C t *©tf * A,T£> A o - © 

T S & o fc^-cafrAfll&^fc 5 6 0 arKfcfc 

arwa^-fe^ftfcttt-?-*:***! 3 L0.5 *m 

©ififc***-3«efr*e>jao-ti/>*o 

J!Ba&JKfiHt** <t < k: ISOPAR - a % ' IBOPAR - H, 

ISOPAR - K , ISOPAR - L & Cf" ISOPAR - M & 
&o t *T.*8 © I80PAR tt v ffitfjTI*^ 

SEfctt-oas^** r © f y * 7 -f x^SiftfbTJc* 

1t tJLtt isopar - oo#>fclSHtt 
1 5 L1 7 6tJtft4 0 ISOPAR - Ltt 

*o « brC^»*J©««ttx ASTM D 1 1 3 3 «C 
Xl?5gAO?>^*2 7 X11 2 8©ftxl©ffi^*t> 1/ 

-cf^ffl-^A«i*T:4<Xv *^^!>^a5©fS» 

^«*«:#«L-CC©^««*!^tt:>C«L-Cft5 

£ UT h^-@^tti1 ^ 8»P©^U 
• \£ J* K • j*/u7tx-0-.j?f4» — h (barium 

Oistrydebyl eulf ©succinate ) t JlBlit t\ h^" 
- * 1 5.6 p O"" 1 - car 1 ©i»«^rc*W^-f 
h ( charge direct )4tio C©«-6-C©«5® 

tt% x 2? ««rcft3»-^-&^18 k: * -So 

£>*o «1 ©*^«C ISOPAR rt©«?Bf^*-f 
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h a ^ — h ( BaPet )*r-*:©0BT:&*o AT 2 © * 
^Ttt ISOPAR rtO«|Bf^>f W^*tt ****** 

o m -e a> * o 

h — *fc ^ ( Jft 0-5 ft to L 3.0 



TSRB ¥1-143923 (4) 
ft ( KM 0 4 4^11 0 fi O^)i:s J «^^^ u ^ 

C induced dipole attractive interaction ) it 

© * ** * o ^-efKJS^S.ffcffiC coulomb 
repulfiive interaction ) tX * ft ^ t-ttf MO 



* © SS 3d k: X »> v fr»^ft±t* j: 5 K4i ft a 
£ ft ft *©«***• *f ^ * * *c x j> , tf****^©^ 
fc^*»K:ttfa}ft©A©**«>*^-F*o * 

iS«*#©ft©*f*-^ttx «#©»*****>% 

c ©^««K:*^ttffi©«****^^o mm* 

fc2, 0 *M *>'©**»*«;* h^-<ft^©*»K 
*lx ft R © ft v> ^ © ** < * * & i* f5 * -ft 



^O^fO^«Ci£«l^^»t&o C©££ 

«:> t ©***c*» *c»i**£ h *-tt*-©3*W 
t £© x 5 i^xm b^^mn-mrw-m 
a » * * > +-n*<z>&mat***t4 

direc ted )«»*y , -fe^^b««t^t^5X** 

^•tr?& n-v^n ^ ^ & o ^ at^©ififlt^ 

©^ftfltttv nook ) SISK^ttKiC^BC 

ft t & *t tfSV» <C « *tf PI C T 4 o *fc^tt^© 

^^-«^v^«^^*«^i^v t*t«©tt^tt: 
/h -5 v» ^ <D *fit -7- x J? — IV ft ^ §1 * W 2i 

nms uT/h^^^ojeaL^rt — »d>ft^**&£fs 
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# o o tt^o«ttfta[^tte3 2m«if ©Ret $> s o 

tKtctt*-f&*.frrctt, 4 OOV^Li 000 

* « *lftSfrt&«pMttO.O 0 1 4^Lt»<DM 
t«14. f ( Mylar ) •^-T'OXSftlfe 

fC ft 5» 3 «* X 5 <h £ t ft tt x C © -f ? 

• T-^ICjE****ttL*M 0 0 0 v © * e * 
Epfti-f^o £ ©**K: I Xtttfte©/* * tt^ 

*Wff*Kjfc4E>B$ra©ftSfCXOT«l3fl3*LSo 

mm** c t #c x >> x te*#fc**tfL-c% 

X I/* o 

©*SBJK©J5;£ rtx »*©fflJ&%©»«©«R-C 

e^Wtftffl^ * « 
W I 

* 1 BHeo*»T«rB L****** 1 00 
50*©AC201x 50 

* © A c 5 4 0 . 1 8 0 0 ^01 0 am fS © * * 
2 8 0 0 * © I80PAR H fcteo-trffeoyfcfigm© 

W-fr ft fctfsoa: 0 £ Oflj«»^fio 5 * ffltt©« 

»tta«p©A»y * • & * h nfif//' ^ ^ t*x -y- 

^ f * - h in A * h — * 1 5 - 6 p 0" x - or* 
*C HtS? 7* *f f ^ h ( charge direct ) I 5 »C 

L*to ft* * ^ h 2t V ^ — -rf — ( super ) K & t> 
*&UZ> * t> *> VC ft ft -C T *> $ - ?^ih*>£A*C 
ft** 6 Mm ? VCtfm&ft **>*Lito 

£©#*«, *ffiWJHI«:2«mK:L-ci QODvr 
0.2 # K t> ft & ?7 * iytv ft o flTfr* isopab t flfc 
3»L?tSt, £©tt*tofc1 5 0 *C fC 1RT M L v^-c 

-«<f ^ HT£;**rttttttx tfr* 5 <k 1* * « *4 A © 

3-2 *P T & O ft. 0 
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?f BB¥1-143923 (5) 
& * * -C & < * x«E&r/^M©wftiu-c% 
x <t * o ^^-t^^ta^o^tt, ft * x « + 

^ft^Mft^li: t PC X J?Slfc*«&tfa£«© 

JL*^fKl*«tt0.1 8>*i/*L28>Xtt«*-*.&l.k© 

*fc^©tt*ttSV*rcA**3Er=F©;&S=T*ffi 
T *„ H52H-CttP«*«2l±««4»C^^7K: 
ttf 3^6n s 4 ^ & 0.1 &^L5«ft!»*SB 

t^^io ^ <ommmmt± , ift^iM^^^o - 
^^*om«8^e>©«E^^^«rx A^ts 

*raU*C£KXi>W5S©BSM*:#mflD**o 
v^T £©fi#-*fcft 6 * feSfctt Lv 2L««ffifca$ 
*S*fcWI1ttLx -tLTISfititt^ isoPARWrcft 

-C£©2^fcc*v#**>«-3-c^*MK*m/fc© 
C L-r ) _t*c« t % -t©©ft fcfcf-fi-jfl© 

*r**©*^*-* . ^ ^ use-fcto-b-j-ax 
5*c, j&lmom&m*: tiaJLtto 7 5 * © Cn & 
2 5*©itim©J*^3l!l«:CEV*^ft«*»Ai^ % £ 
©*#7 5 # CnH, «m©I»^ift©5*gat*© 
IBWtt-C^&oX^iD©!©^^^^ 5 0*©*^ 

**©a*:fc'£tr© c © *r « * 8«9©^y * ^ 

i i k: i K 13.4P H* 1 - cK-i vc «^ 9» < w ^ 

L0.2&ICt)}ti) 2 0 00Vfe^l < ^-c> 

a»©K»B, ctft*L^ 0 £©»*^brx3t 
****** isopab rtt Ux ?3°crc^»L 

T ^ SI U ^ o 

W I *Cifi>^yti 5 k: L-C#t5B©fl!BjfkL7t® 



tCO) y^10- 3 ) *a h b Be 



25 


3-35 


1.1 *10« 


7.33x1 0* 


9.33x10 8 


30 


3.30 


8.7 xlO fi 


5.3 xlQ* 


6.87x108 


40 


3-19 


4-67x10* 


2.8 xiO fl 


3.77x1 D* 


50 


3.10 


2.67^1 Q« 


1 .53x1 0 a 


2.13x10 8 


60 


5.00 


1.7 X1Q8 


9.53x1 o 7 


1 .33x10 s 


70 


2.92 


1 .17x10 s 


6.93x10' 


9.3 xiQ 7 


80 


2.83 


7.77x10? 


5-2 X1Q* 


7.5 xio T 



^ — . \s *? * (■ t^K cit^ic-r^^o^ — 
^ • 7 -*f — 1T -f ^ ( micrometer feature 

size *) -Z** Z> ZL t&-C± ho W 

h fct « r # *>> ft jfi © 4? p > - * © **& © 

- ^ 1 Q t£«1 2±Kf iStio' 3E«1 2 tt *. 

© £ ©tt*tf^ ykUtf«2HK^ 

* - 1 D Kfttmit-r z> o -t © 15 

fc^W-^«*?-^^^l-1 4, 1 6 , 1 8 tt* -to 
fcS&;#*l:f*t>-&M«*2 0©»3iri:i>:*:* < 

( written ) 3 * e L)fc«, - & <& 

^ ^-^t£tfi!KIS® 2 Ott 'J h f 3 *v * <, £ 
© if-^«£<Dt^«SfflttwT**o * * - ± 

ft ^JKJSttjefe&^o *-©«*&tf« 
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> - * 1 0 tt**fc©W "t v% * o Cix^©W 

0?^3*©»1 4, 16. 18fc»^LTJfc&o 

14, 16, 1 8«n 4? o > - ^ o»« 2 0 t« 
« 1 2»C«LMHI**^3tB8-fi|lC^^-&o « 
2 Q II, «IB*^-k^fb«!tt^( resin - 
encapsulated copper particle ) C flt "f 7 K 21 
a&a**L*«|.*tt*3*fe*rtU-C**. 2 0 

©-frtt«S©»;&2 2, 2 tUHWI 4 r 

ft > ft ****ott*ie*tto-tsr 

££**&K*±fc:riW*©;**tt«»#*»l»'** 

c©sit4ri[N nta* * * *r u-c * ^ c «t * 

fife v> T % tt»*^-fe^<fc«i^K»«©»«ic9BU 

J£j£3xt&©tt9ika>>-e$>&o 

M 3 * i* L 0.5 Mm 

UIS2 o©^/£tt**#Afctercf£^ftL*i£«:** 

& * , Tcii^*©?Sftft;*flET;fcs*ifc6Ett 
-t^h****.,**-*!, A tat ft 

£ *t ^ t * * V T^t^JftUft^X 5 K * & K S 

© ffl 5£ <E -C Jfe & o «KWLtttCO«5SttTc 
*K^i»«t4^i£ICfi£o-C 5 0 0 0 °K * L 

4 8 o o°K©ttffl-r£>&o 

E5©*tt*(3«H'C#tt:R*:«ec U?t$g«©mE w 
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(2) v s - ^£ • - v . -42- 

V ^ s T R+Rr T 
£©S£TRRtt*J*#ttT&$> V fct 75 IS 

*«*>-To 9Ji&ttKI*Otf tc^ 3000°k: 

1 O-C&SC£jtf0>ojfc p 
BB T ifc & • 

T » < AM abT6*o $6otfflS2 Ott*tUff 

14,16, 1 8 *Hfct*Jfce**«:**o* ffi 

& 2 0 1 2^fet»«:aft* *ii 0 

^i* (2) oft ^Vt tt* < £*l#046«<d 

#J © SO a* * a 0 



1SBH¥1-143923 (7) 

(3) JI = Z£ . V m *T 
x » T \/4kTRJf T 

nKSfltt^oiftji r *> & ? 

(4) j T - P < L1 > . 

Cv(Uw> C v wu> 

t © $£ -c Cvttijf » > - **tt©*te*a^fc 
i> © ft@ft -e $> & * 

^C3)&tf5£C4)fctt*^*±&©5£***#fe* 
£ « 

Al Tc v 1 

C5) "Tr^-r • > / 4 w^w * c v » 



(6) d*=^. ( ±)i..* . =L= . _i 

Tc *= 2000 K 
T « 300 K *r = 1 Mm 

V«=1V 4< = 2«M0^ 60Hz 

* = 1 .38x10 " B V*-Ay6 K c v * 2*S~-a>/cs? 



T >T^kTpw CvTo* 
e = 2 f2 » O300 K 



(7) D*- 2x 1 Q g ( — " ) 
1A= l Ao, P = 10- B W/oi*Lt ^f = 1Ha 

(8) -f-~7 

a£^tt-h3*rcSu>a>fc, v n = j4^TRJf tlfil 



CBf- H B 



(9) V D & Nj4)ET£L — = x v 



Sfr3ISK:^L7tX 5 35:K«^5PJ-^^m«4^^t 

&^fs^ttmewoi^i*^^-3t*o«5W*ii^ 

1 « 1 0 *m 
L = 5 flo 
b = 5 Am 

ttm&m c j. a pp i. pn y a ) « 5 5 e» 

5-^(1 9 8 4 ^3^1 B fllfr ) # 1 2 4 3 * ^ 
U 1 2 5 0 RO';y • -1 — • if - v ( Lynn H . 
Oarn )t««tti»Xrfi (fc* tt 6 O * * fcj 
^ IS SE ( Fundamental Noise Limits of Thermal 
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Detectors ) J *CffBtt^^-Cfc*C-*«r«5 t * 

(10) ffrf = 4*f«T fl -6«1Q-*wcar aa C- 1 
-t©3**±T-3 00°K % »f - 1 -t Ut » li 

(11 ) 5rf - 2 ILSrf 
a,* — <D * * # * * ^ ■* Be ( w - °CT 1 ) 

&<d a £ -r *> & o 

(12) ScIS * ^/4wp» 

CO*-****©**©****"***' * * 

(13) « e 4 x 1 D 3 (w - car* -tT 1 ) 
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(14) Sc/Sr = 



c C **** ) ^ 300 



(14) * % ffce*ai*crtafci*»* * * tt * 
*rc**v**t, t © *ft*ai*:tt«*f r tt * 

**C,Ri*L*:iH4Hti:x g« 5 0 0 «rfi#* 

<fc *F "J" o 

(15) r S C v lLw / g c 



* fit* S^^DI^it^io WEO«-frtWD 
U . 'SI 0~ 3 * 0.1 7 ev 

eS«©**tt*t*&ff3 0 0 0°K©?S1±<fc** 
ttt, j*3®rc7r:L7t**«:8*1 0* O ©&tt 

C thermal time constant 
-C * 'h -t * o 

HOT* C it#Oft«<DfC*tttt*^o fc^fD* 

ft tt * *tt*ttitg«:»:*:S-**^*^ * a © d* 

H tfS — JUS < * £ o 

tt^»fi«-r*^i8tftolfe#J«irc;c«^^ o 

tf? n *~*ttfc*©#*>-*Kjfc^-t|6jJ:L 



4.BW©W*fcttW 

$1 Btt^jewicxi^f^ftaasoiKp/ 1 -^ 

S^KU^o >-^0«&01 ISt«»ti 

lt*»5E^tti»«"^oa»«^ ai ^ D* 1 
*©ffi*©*B* »5B»i*5S^#»>-^-t 
©*&tfc*et»:f* Jt 5 PC«IRn:S & *« * Kflltt 
IB»0*lft S , * 6 BH*3fc 9? # * > - * K« 

B "C £> £ o 

4-3&*U 6-»«ttx 1 2~fc** 14, 16. 
1 8 — W x 2 0 — IS 
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